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ABSTRACT. Condensation of p-sulfamylphenylhydrazine with chalcones,
leads either to hydrazones 2 or to pyrazolines 3. Oxidation of 3 afforded py-
razole derivatives 4. Benzenesulfonylureas 5 and thioureas 6 were also pre-
pared. Cyclization of the-thioureido group of compounds 6 by treating with
ethyl bromoacetate, ethyl B-bromopropionate and o-bromoacetophenone af-
forded the corresponding thiazolidinone, thiazinone and thiazoline derivatives
7, 8, 9 respectively. The biological activity of the prepared compounds were
also studied and they were found inactive.
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Introduction

A wide variety of pharmacological properties have been encountered with di-and tri-
substituted pyrazoles. This include antiﬂammatory““”, antibacterial3-7], antineoplast-
ic(89), antia]]ergitic“o'l 1T and hypoglycemic activities!! 216, In this report some new tri-
substituted pyrazolines and pyrazoles were prepared with the hope that they may be
have some potential antibacterial value properties.

Results and Discussion

Condensation of the key intermediate, p-sulfamylphenylhydrazine hydrochloride
with substituted chalcones 1 afforded 3,5-diaryl-l-(p-sulfamylphenyl)—Az-pyrazolines
(3; Table 1). However, reaction of p-sulfamylphenylhydrazine hydrochloride with chal-
cones 1 in the presence of sodium acetate and few drops of acetic acid yielded the cor-
responding arylhydrazones (2; Table 1) which were easily cyclized to pyrazolines 3
when boiled with few drops of HCI. The IR spectra of 2 showed two strong absorption
bands at 1600-1608 and 1625-1643cm™! for v C = C and v C = N respectively, as well
as two bands at 1335-1350 and 1170-1185cm™" due to the SO,N< function. The NH ap-
peared in the 3 150-3265¢m™! region. On the other hand, the IR spectra of the pyrazoline
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derivatives 3 displayed two absorption bands at 3250-3264 and 3365-3382 em™! in-
dicative of the NH, group, in addition to two strong bands at 1333-1365 and 1164-1175
cm™! for the SO,N group. The structure of pyrazolines 3 was further confirmed by their
'H NMR spectra which exhibited besides the aromatic signals, two multiplets at 8 5.5-
5.8 and 2.7-4.0. The low field multiplet is assigned to H-5 of the pyrazoline while the
other multiplet to H-4 (Table 2).

TasLe 1. Physical and analytical data of compounds 2-6.

) Elemental analysis
Compond R g Yild mp  Molecular Caled/ % Fod/% = -
% °C fomua C H N S C H N S
A CH; 78 146 CyHuyN:0S 729 482 880 670 73.12 500 891 678
2B p-CHyCgH, 74 154 CyHyN;0,8 7331 509 855 651 7351 521 865 671
€ pBrCH, 76 178 CyHyBN,0,8 6258 395 755 575 6267 411 770 580
3A CeHs 88 262 CyHpNy0,8 7296 482 880 670 73.12 5.00 9.12 6.85
3B p-CH;C¢H, 82 282 - CyHysNq0,8 7331 509 855 651 7309 521 872 6.6l
3C p-BrCgH, 85 284 CyHpnBiN,0,S 6258 395 7.55 575 6268 4.02 756 589
4A C¢Hs 75 208 CyHyN:0,8 7326 442 884 673 7334 420 861 6.83
4B p-CHyCH, 72 212 CyHpuN;0,8 7362 470 858 6.54 . 7375 4.62 870 6.50
4C p-BrC¢H, ‘68 215 CyHyBrN:0,8 6281 361 758 578 6300 371 7.8 591
SAa CeHs Cehs 8 170 CyHuN0S 7248 469 939 536 7251 450 952 545
SAb CeHs Cyclohexyl 80 173 CygHyN,O;S 7176 564 930 531 7186 574 951 532
SAc CeHs a-Naphthyl 62 186  CygHyN,0:S 7430 464 867 495 7456 475 876 5.1
SBa  pCHCH,  CeHs B 18 CoHygNOS 7278 492 918 524 7300 S11 908 526
SBb pChCh,  Cyclohexyl 79 238 CyHyNOS 7208 584 909 S19 7211 580 900 531
SCa pBrCH,  CeHs 75 188 CyHyBIN,OS 6400 403 829 474 6420 412 831 482
SCb  pBrCgH,  Cyclohexyl 78 192 CyHyBiN,OS 6343 484 822 469 6331 492 800 482
6Aa  CeHy - CHs 0 152 CygHyN0yS, 7058 457 9.5 1045 -70.70 - 470 9.21 10.62
6Ad  CgHs Benzyl 7190 CoHyNOS, 7092 479 894 1022 7101 500 871 1012
6Ba  pCHCH,  CHs 69 148 CyHyNOS, 7092 479 894 1022 7072 480 902 1041
6B  pCHCH, Benzyl 115 CyHyN©OS, 7125 500 875 1000 7131 489 890 989
6Ca  pBrCH,  CeHs 68 176 CyHyBINOS, 6251 390 810 926 6230 4.10 805 9.2
6Cd p-BrCgH, Benzyl 65 142 CyHyBiN,0,S, 6297 411 794 908 63.08 399 800 9.12
TasLE 2. Physical and analytical data of compounds 7-9.
. Elemental analysis
Compound. R R Yeld mp  Moleculr Caled /% Found /%
% C formula c  H N S C H N S
M CHs CeHs 257 CyyN,0iS, 6993 429 858 981 7010 430 870 10.00
1Ad CgHs Benzyl M CyHyN,0iS, 7027 450 840 960 7045 851 862 962
TBa.  pCHyCH, CgHs W4 CogHyNOS, 7027 450 840 960 7035 462 842 985
7Ca  pBrCeHy  CgHs 296 CyHyBrN,0,S, 6338 369 766 875 6350 390 1775 8.92
8Ba  p-CHCH, CgHs 182 CyHyN0sS, 7058 470 823 941 .70.54 492 851 961
8Bd . p-CHyCH, Benzyl 194 CyHyNOS, 7089 484 806 922 7102 500 831 935
8Cd  pBrCeH,  Benzyl 188 CyHyBINOS, 6324 408 737 843 6342 412 747 85I
9Ad  CgHs Benzyl 180 CyHyNOS; 7438 468 771 881 7445 460 790 862
98d  pCHyCgH, Benzyl W CuHyNOS, 7459 486 756 864 7451 501 790 842
92 pBrCH,  CeHs IS4 CuHyBiNOS, 6675 391 708 809 6681 411 721 8IS
9d  pBrCH,  Benzyl 188 CHuBINOS, 6108 409 696 795 6730 430 711 800
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Mild oxidation of the pyrazoline derivatives 3 with bromine water led to the forma-
tion of the corresponding pyrazoles (4; Table 1). In consistent with the proposed struc-
tures the '"H NMR spectra of these pyrazoles showed the aromatic protons as multiplets
in the 8 7.0-8.4 and lacked the two multiplets existing in the corresponding pyrazolines
(Table 3).

Table 3. 'H NMR Spectrae Date of Compounds 2-9.

Compd.no| R R H-4 H-5 ArH/ Others
(2H, m) (1H, m) NH, or NH
5 CgHs 7.00-8.85(22H) | 9.30(s, 1H, NH)
3A | CgHg 388-435 | 530-556
3B p-CH;C¢H, 390-440 | 5.38-5.60 | 6.85-8.90(19H) | 2.45(s,3H,CH,)
3C p-BrC¢H, 400-442 | 540-580 | 6.79-8.95(19H)
4A | CeHs | 700-8921H)
4B | p-CHyCH, 7.05-8.86(20H) | 238 (s, 3H, CHy)
5Aa CeH; C6Hs 3.90-4.38 | 5.50-6.00 | '6.80-8.90(24H) | 9.9 (s, IH, NH)
5Ab CeHs Cyclohexyl | 3.95-4.35 | 548-5.80 | 6.90-892(19H) | 1.3- 1.8 (m, 1 1H, cyclo-
hexyl),9.70 (s, 1H, NH)
5Ba p-CH;C¢H, | CgHs 4.00-4.30 | 5:60-6.01 | 6.87-8.75(23H) | 9.85(s, IH,NH),2.38
(s, 3H, CHy)
6Aa CgHs C¢Hs 405-440 | 545-590 | 6.95-8.90(24H) | 9.65 (s, IH,NH)
6Ad C¢Hs Benzyl 395-440 | 552-5.88 | 7.00-8.88(24H) | 4.85(d,2H, CH,),
' ' 9.70(s, 1H, NH)
6Ba | p-CH,CeH, | CeHs 385-430 | 558-6.00 | 6.85-8.80(23H) | 240(s,3H, CHy),
' 9.90 (s, IH, NH)
- TAa | CgHs CeHs 3.80-430 | 570-6.11 | 680-8.75(23H) | 4.40(s.2H,CH,)
7Ad C¢Hs | Benzyl 378-428 | 565-6.10 | 6.78-8.88(23H) | 4.35(s, 2H, CH,),
48 (s, 2H, CHy)
8Ba p-CH,CH, | C¢Hs 390-435 | 5.70-6.12* | 6.95-8.72(22H) | 2.38 (s, 3H, CH;)
9Ad CgHs Benzyl 3.85-441 ] 550-621 7.00 - 8.85 (28H) | 4.82 (s, 2H, CHyp)

3 6H (H -5+ 2CHy)

Condensation of pyrazolines 3 with the appropriate isocyanate and isothiocyanate in dry
acetone yielded the corresponding benzenesulfonylurea 5 and thiourea 6 derivatives re-
spectively (Table 1). The IR spectra of these compounds exhibited two bands 1325-1368
and 1170-1185 cm™ due to SO,N < group as well as a urea carbonyl band at 1655-1662
cm™! in the case of compounds 5 and a thiourea carbonyl absorption at 1130-1145¢ m~!in
the case of comipounds 6. The structure of the above compounds 5 and 6 were further sup-
ported by their elemental analysis as well as 'H NMR spectra (Tables 2 and 3).

It has been reported that-condensation of N, N'-disubstituted thiourea with chloro-
acetic acid, its chloride or ester afforded 2-imino-4-oxothiazolidines, and the reaction
proceeds through the intermediate: formation of the cyclic pseudothiohydantoic acidl'¢19),
In the present study, cyclization of the thiourea derivatives 6, with ethyl bromoacetate,
ethyl B-bromopropionate and o-bromoacetophenone afforded the corresponding 4-oxo-



Salem A. Basaif et al.

86

SO,NH,

SO,NH,

Bry/H,0

4  SO,NH,

R'NCS

SOZNHCSNHR'

\\ D— COCH,Br

5 SO,NHCONHR'

R
CeHs
Cyclohexyl
o - Naphthyl

SO,N 7’ p

R N/

N [ \<
Br (CH, ),COOC;Hs__

SO,N 7’ §

r-N



Synthesis and Biological Activiry of.. 87

thiazolidin, 4-0xo-5,6-dihydrothiazine and thiazoline derivatives 7-9 respectively. IR
spectra of 7 and 8 showed a cyclic carbonyl absorption at 1722-1730 cm™' and two
bands at 1335-1365 cm™! and 1170-1182 cm™! for the SO,N group. The structures of
the latter compounds 7-9 were further supported by their 'H NMR data (Table 3).

Biological Testing

Compounds 3-9 were screened for their antibacterial and antifungal activity fol-
lowing agarfdiffusion-method['6], using gram-positive bacteria Staphylococcus aureus
and gram-negative bacteria Escherichia coli. The antifungal testing was carried out
against Candida albicans. A standard sterilised filter paper disc (5 mm dia) impregnated
with the solution of compound in ethanol (1 mg/ml") was placed on an agar plate seed-
ed with the test organism. The plates-were incubated for 24 hr at 37°C and the zones of
inhibition of bacterial growth round the disc was observed.

From the screening results, it was evident that all the compounds were not sig-
nificantly active towards the organisms used. Hence, no specific structure activity re-
lationship could be established.

Experimental

Melting points were determined on a Kofler hot stage apparatus and were un-
corrected. '"H NMR Spectra were recorded on a Varian EM 390-90 MHz spectrometer
using TMS as internal standard. IR spectra were recorded on unicam SP 1025 infrared
spectrometer.

Arylhydrazone derivatives (2; Table 1)

A solution of the appropriate chalcone (1; 10 mmol) in ethanol (30 ml) was refluxed
with a mixture of p-sulfamylphenylhydrazine hydrochloride (11mmol), few drops of
acetic acid and sodium acetate (20 mmol) in water (5 ml) for 1 hr and poured into water.
The precipitated product was then filtered and recrystallized from methanol to give the
hdyrazone derivative as orange needles.

5-Anthracen-9-yl-3-aryl-I-(p-sulfamylphenyl-Az-pyrazolines (3; Table 1)

A solution of the appropriate chalcone (1; 10 mmol) in ethanol (50 ml) was refluxed
with p-sulfamylphenylhydrazine hydrochloride (11 mmol) for 4hr, cooled and diluted
with water. The precipitated crude product was filtered and recrystrallized from ethanol
as yellow needles.

The pyrazoline 3A was also prepared in 65% yields when a soluuon of 2A (10 mmol)
in ethanol (30 ml) was refluxed with HCI (0.5 ml) for 2hr.

5-Anthracen-9-yl-3-aryl-1-(p-sdlfamylphenyl) pyrazoles (4; Tablg 1)

A suspension of 3 (10 mmol) in water (10 ml) was treated with 5% bromine water un-
til a faint yellow colour developed with stirring. The stirring was continued for 2 hr and
the crude pyrazole collected and recrystallized from methanol as needles.
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Substituted p-(5-Anthracena9-yl-3-aryl-A2-pyrazolin-I-yl) benzenesulfonylureas (5;
Table 1)

A mixture of 3 (10 mmol) and anhydrous potassium carbonate (20 mmol) in dry ace-
tone (25 ml) was stirred and refluxed for 1 hr. At this temperature, a solution of the ap-
propriate isocynate (15 mmol) in dry acetone (5 ml) was added dropwise. After the mix-
ture was stirred and refluxed 18 hr, acetone was removed under reduced pressure, and
the solid residue was dissolved in water. The crude product was isolated by acidification
‘with 2N HCI and purified by recrystallization from ethanol as needles.

Substituted p-(S-Anthracen-9-yl-3-atyl—Az-pyrazolin-l-yl) benzenesulfonylthioureas
(6; Table 1)

A mixture of 3 (10 mmol) and anhydrous potassium carbonate (20 mmol) in dry ace-
tone (25 ml) was stirred and treated with the appropriate isothiocyanate (12 mmol). Af-
ter the. mixture was stirred and refluxed for 10hr, acetone was removed under reduced
pressure, and the solid mass dissolved in water and acidified with 2N HCI. The crude
product was purified by recrystalllization from ethanol as yellowish needles.

3-Substituted 2-[p-(5-Anthracen-9-yl-3-aryl-A2-pyrazolin-1 -yl) benzenesulfonylimino]
~4-oxothiazolidines (7; Table 2)

A mixture of 6 (10 mmol) ethyl bromoacetate (10 mmol) and sodium acetate
(20mmol) in absolute ethanol (10 ml) was refluxed for 2 hr. The reaction mixture was
then filtered while hot, concentrated and allowed to cool. The product obtained was re-
crystallized from ethanol as needles.

3-Substituted 2-[p-(5-Anthracen-9-yl-3aryl-Az-pyrazolin-I-yl) benzenesulfonylimino]
-4-0x0-5,6-dihydro-1,3-thiazines (8; Table 2)

A solution of 6 (10 mmol) in absolute ethanol (10 ml) was refluxed with ethyl B-
bromopropionate (10 mmol) and sodium acetate (20 mmol) for 2hr. The reaction mix-
ture was then cooled and poured into water; the precipitated thiazine was recrystallized
from ethanol as needles.

3-Substituted 2-[p-(5-Anthracen-9-yl-3-aryl-A2-pyrazolin-1 -yl) benzenesulfonylimino]
-1,3,-thiazines (9; Table 2) '

A solution of the corresponding thiourea derivative 6 (10 mmol) in absolute ethanol
(10 ml) was refluxed with o—bromoacetophenone (10 mmol) and sodium acetate (20
mmol) for 2 hr. The reaction mixture was then cooled, poured into water and the pre-
cipitated thiazine was recrystallized from ethanol as needles.
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